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e M r .  Chairman and Members of the Committee: 

It i s  a privilege to appear before t h i s  Subcommittee of the Joint 

Coxnittee on Atomic Energy. 

assumed the responsibilities as Administrator of the National. Aeronautics 

and Space Administration, I have had the honor of working closely with 

your first witness, Dr, Glenn Seaborg, Chufrman of the Atomic Energy 

Commission. 

Ixlr iryz; Llese past several months since I 

, 

We have developed a very clear understanding of the problems 

and opportunities before uss and 8 close working relationship. 

also had a long and valued, both personal and official ,  relationship 

with other members of the Commission, which has faci l i ta ted our work. 

I believe that the AZ-NASA Joint office, the Space Nuclear 

I have 

Propulsion Office, responsible for the conduct of the Rover nuclear 

rocket propulsion program i s  f'unc.i;ioning well, to the advantage of the 

. 
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program and i n  the best interests of the Government. 

SNAP-8 program which i s  being conducted by NASA and the AM= i s  also 

making excellent progress and should lead to  a system that w i l l  provide 

I n  addition, the 

a capability for  use w i t h  early electrical  propulsion systems.and for 

providing large amounts of auxiliary electr ical  power. 

his  Rover responsibilities as Manager of the Space Nuclear Propulsion 

Office, Mr. Finger i s  charged w i t h  NASA's responsibilities i n  the 

In  addition to 

development of SNAP-8 and i n  the development of the technology fo r  

high power nuclear e lectr ic  systems. 

location i n  the AEC Headquarters, therefore, permits him to coordinate 

all of NASA's development work on space nuclear systems directly w i t h  

the Codss ion  and Commission staff.' 

As Dr. Seaborg has pointed out, neither NASA nor the AM: can develop 

His position i n  the AEC and his 

space systems uti l izing nuclear energy sources without intimate collabo- 

ration with the other agency. m e  strong capabilities of the AEC i n  the 

nuclear technology area are clearly d-anstrated by the outstanding 

people and accomplishments of the Loa Alamos Scientific Laboratory i n  

the Rover program. 

vehicle and launch operations are basic parts of the Lewis Research 

Center and the Marshall Space Fl ight  Center. 

point out that the research work that w a s  used as the basis for i n i t i -  

a t ion of development, i n  October, 1958, of the Centaur engine, our 

first hydrogen-oxygen engine, w a s  conducted principally at  the Lewis 

The NASA capabilities i n  rocket engine systems and 

It is  important that I 

Research Center. Ix;lring i956 and 1957, Lewis ran extensive tests on 
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a 20,000 pound thrust, hylrogen-oxygen motor that w a s  completely self 

cooled. 

t e s t s  i n  this country of a self-cooled hydrogen-fluorine rocket motor 

on November 22, 1957. 

foremost Government organization i n  the f i e ld  of cryogenic flow systems 

such as are required i n  nuclear rockets. 

Reactor provides us w i t h  a capability t o  investigate the effects of 

nuclear radiation on the components of such flow systems and on engine 

and vehicle materials. 

I n  addition, the Lewis Research Center conducted the f i r s t  

These programs have established Lewis 4s the 

In  addition, the Plum Brook 

The M a r s h a l l  Space Flight Center under the direction of Dr. Wernher 

von Braun is, I am sure, well known to the members of t h i s  Committee. 

The yon Braun team i s  responsible f o r  technically directing the develop- 

ment of and building o r  procuring our large chemical rocket vehicles. 

They are developing the f irst  s",e of the Saturn million and one-half 

pound thrust launch vehicle and w i l l  proceed on t o  the larger vehicles. 

The Saturn first s'cage has gone thmugh several successful s t a t i c  

fir ings at Marshall and it i s  now at Cape Canaveral, being prepared 

for  f l ight  testing. 

this year. 

!Be first f l i g h t  t e s t  i s  scheduled i n  the f a l l  of 

In  addition t o  these Government and National Laboratory capabilities, 

the AM: and NASA have selected the Aerojet-General Corporation and the 

Westinghouse Astmnuclear Laboratory for  the first phase of the develop- 

ment of the NWVA engine w h i c h  w i l l  be this Nation's first nuclear engine 

fo r  rocket vehicle application, and we hope it will be the first i n  the . 
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world. I believe, therefore, t ha t  through this Government-National 

Laboratory-Industry association, we have established a broadly based, 

highly competent team to  execute a sound technical program with the 

greatest possible assurance of success. 

The nuclear rocket program must be a strong part of our over-all 

space Bmgram, the objectives of which have been defined by the 

President i n  his May 25 budget message and have been approved by the 

Congress i n  the action that has been taken on our authorization and 

appropriation bills. 

term goals that will have a profound beneficial effect  upon the 

technological strength of th i s  country, and, therefore, upon i t 8  

economic strength and i t s  positior, i n  the world. 

as one of our major objectives a manxied exploration of the moon during 

t h i s  decade. 

when he said that, "while we emnot guarantee that we shall one day be 

first, w e  can guarantee Giat a n ~ r  fa i lure  to maire this effor t  wil l  make 

us last. " 

The goals that have been defined are firm, long- 

!the President defined 

He emphasized t h e  imgoeanee of the timing of the mission 

Many approaches are possible to -the conduct of thismanned lunar 

mission; solid propellant veh€r,le&! are i n  competition i n  this area With 

l iquid propellant chemical rockei; vehicles. We are working closely 

w i t h  the Department of Defense tn pursuing both of these approaches. 

The mission can be done w i t h  a vehicle that goes directly f r o m  the Eb&h 

to the mon o r  it can be done with maaller, lower thrust vehicles if the 

manned spacecraft subsystems rendezvous and are assembled i n  space. 
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This country has, since March 16, 1926, when Dr. Goddard launched the 

world's first l iquid fieled rocket, been developing a long background of 

technology i n  chemical combustion rockets. Alwlough new problems ar ise  

With increased size and new propellants, particularly i n  the technology 

field, the scientific principles we work w i t h  are not basically new. 

we View it at this time, because of our long experience i n  t h i s  area, 

we must u t i l i ze  existing chemical rocket technology as the primary system 

for  our first lunar missions. 

being able to accomplish these missions at the ear l ies t  possible time. 

It gives us the greatest assurance of 

We are, however, fu l ly  cognizant of the performance gains that  

could be achieved i n  delivering large payloads to the moon through the 

successful development and use of nuclear rocket stages combined w i t h  

our chemical rocket vehicles. 

systems i n  greater detail.  

Mr. Finger i s  prepared to discuss these 

As Dr. Seaborg has indicated, we cannot yet assure that the nuclear 

rocket technology can be successfully developed to  perform the lunar 

landing mission during this decade. We cannot, therefore, base the 

attainment of our national lunar landing objective upon this advanced 

system. 

design and testing during the next year rnay give us assurance of 

successf'ul nuclear rocket development. For this reason, our chemical 

rocket vehicles will be mechanically designed so that  nuclear stages 

The program that has been l a i d  out fo r  nuclear rocket reactor 

can be applied when such stages are developed providing increased pay- 

loads f o r  various missions including lunar missions. In this manner, . 
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they wil l  also provide us with an alternate approach i n  the event they 

become available sooner than expected and i n  the event insoluble - 
difficult ies are encountered i n  other approaches. 

We look t o  the nuclear rocket primarily for  application tp missions 

beyond the first manned lunar expeditions; for  providing the heavy pay- 

loads that may one day be required to support lunar bases and fo r  manned 

exploration of the planets. 

missions. 

program is apparent t o  all of us who recognize the stringent demands 

that have already been placed on the capabilities of chemical rocket 

Nuclear energy i s  essential fo r  such 

!l!he importance of the nuclear rocket i n  this continuing 

l3ystems. 

The nuclear rocket program must, therefore, be pursued actively and 

as rapidly as the technology csn be developed to provide us w i t h  the 

capability of performing long-range space missions. 

program i s  now being so conducted. As an integral pa r t  of t h i s  program, 

we are planning to flight t e s t  the first nuclear rocket system as early 

as i s  technically feasible. Our pmgram planning has indicated that we 

can perform such flight t e s t s  i n  the 1966 to 1967 period and we are, 

therefore, directing our program at meeting those dates. 

The present Rover 

, 

- 

In  addition t o  the requirements of the space program for  nuclear 

rocket development, it i s  apparent that there are many missions that 

w i ~ .  recpire the use of electrical  power using nuclear energy sources. 

I have already mentioned the SNM-8 program i n  which the AM: is developing 

the reactor and reactor components and NASA is developing the rest of the 
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system and is  responsible for  the integration of the reactor and these 

other components. 

eventual need for  power levels considerably higher than the SNAP-8 30-60 

electrical  kilowatts and with extremely low engine weights. 

process an active program aimed at establishing the technology that will 

be required i n  such systems t o  convert from the reactor heat output t o  

electr ical  powerr 

e lectr ic  generating systems w i l l  determine the timing of the u s e m  

application of electrical  propulsion. 

Our work on electrical  propulsion indicates the 

We have i n  

It is clear that the development of these high power 

A t  the low power end, we have asked the AM: to evaluate the 

feasibi l i ty  of using an isotope power supply i n  our Surveyor program. 

The Surveyor i s  the unmanned s o f t  lunar landing spacecraXt that w i l l  

provide detailed scientific information about the mon 88 an essential 

requirement preliminary to manned operations. The lightweight, small 

size and long-life o f  these isotope power supplies present c e r t d n  

advantages for  many other space missions. 

evsluating the design studies tha t  have been performed by the AM: and 

i t s  contractors t o  determine the feasibi l i ty  of install ing an isotope 

system i n  the Surveyor spacecraft. 

NASA's project staff is  now , 

I am convinced that the 'space program w i l l  benefit substantially 

by the technological developments based on the use of nuclear energy. 

Conversely, I am also convinced that nuclear technology will be greatly 

advanced by our e f f o r t s  to incorporate such systems in our space program. 

. 




